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Standardizing
the Future of
Vehicle
Occupant
Monitoring



® |Introduction

Standardizing the Future of
Vehicle Occupant Monitoring
Systems

*  Proposal to develop two key standards: ASAM VOMS-API (real-time
communication) and ASAM VOMS-QA (quality assessment results).

* Leading companies: roboGaze, Anyverse, and Luxoft.

* Aiming to simplify integration, improve system interoperability, and
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® Challenge

The Current VOMS Landscape: A Maze of Complexity

=

Integration Complexity

Proprietary interfaces for each
VOMS solution cause costly and
time-consuming vehicle integration

efforts.

LN

Interoperability Barriers

VOMS systems are not
interchangeable, limiting
competition and slowing innovation

across the industry.

Inconsistent Evaluation

Lack of standard methods makes it
impossible to objectively compare
VOMS performance across different

solutions.

Rising Costs

Duplicated engineering and custom
solutions escalate development costs

industry-wide, wasting resources.



® Solution

Our Proposal: A Two-Pronged Solution

ASAM VOMS-API

Standardizes real-tfime operational communication, enabling
seamless interaction between vehicle systems and occupant

monitoring components.

ASAM VOMS-QA

Standardizes performance testing and quality assessment,
facilitating objective validation and comparison of vehicle

occupant monitoring systems.



® Overview

An Overview of the Proposed Standards

ASAM VOMS-API

Acts as a universal runtime interface enabling vehicle components like ADAS and infotainment

to communicate seamlessly with any compliant VOMS, much like a universal USB port.

ASAM VOMS-QA

Defines a standardized data model to capture and analyze VOMS test results, enabling

engineers to objectively compare system performance, similar to a universal scorecard.




® Standards Comparison

Different Purposes

ASAM VOMS-API

Purpose: Real-time operational communication within vehicles

Context: Active operation inside the vehicle environment

Data Content: Live data such as driver status, alerts, and sensor readings
Users: Vehicle ECUs, Advanced Driver Assistance Systems, Infotainment systems

Frequency: High-frequency updates (e.g., 10-100 Hz)

ASAM YOMS-QA Data Model

Purpose: Offline testing and performance analysis

Context: Laboratory and proving ground environments during development
Data Content: Test data including performance metrics and validation results
Users: Test engineers, validation teams, certification bodies

Frequency: Periodic data collection after test sessions



® Process

Complementary Roles: A Virtuous Cycle of Quality and Integration

Collect and analyze operational data to inform future ~

development and testing cycles, driving continuous improvement Feed b a Ck Deve I o p

in VOMS performance and standards.

Design and create new VOMS features and capabilities based

on evolving automotive safety needs and technological advances.

Conduct thorough performance testing and

Deploy the VOMS features in real-world vehicles, N .
ding live data streams and alerts 1o enhance O ercﬂ_e Tes'l' (VOMS-QA) validation of new features using VOMS-API,
providing p capturing results using the standardized VOMS-QA
driver safety and system responsiveness. . N
data model to ensure quality and reliability.

Integrate

(VOMS-API)

Implement the validated VOMS features into vehicles
using the standardized VOMS-API for seamless real-
time communication with other vehicle systems.






® VOMS-API

VOMS-API: The Central Communication Hub

VOMS-API Data Flow Overview - Operational Communication

Sensor Inputs:
+ Eye gaze tracking

= ___|» Head pose estimation
Sensors ™1 » Heart rate monitoring

+ Steering behavior
+ Environmental context

Sensor inputs

‘ VOMS Core System

EI ‘

Processed

data & alerts

onfiguration

‘ VOMS-API Data and Configurations
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Preferences
Comfort settings

Safety alerts
Comfort notifications
Diagnostics data

Driver state info  |Anonymized analytics

Performance metrics

Software updates
Fleet monitoring
Emergency alerts
Diagnostic data

Configuration management

]
Vehicle System Clients

External Systems

£
Vehicle system orchestrator

£]

Key Roles and Functions of VOMS-API

Centralizes communication between the VOMS Core
System and connected clients such as ADAS, infotainment,
and external systems.

Facilitates real-time data exchange including driver
status, alerts, and sensor inputs to ensure responsive
vehicle safety features.

Supports configuration and control commands, enabling
dynamic interaction and adjustments during vehicle
operation.

Ensures standardized data flow and interoperability,
reducing integration complexity and fostering
compatibility across different VOMS implementations.



® Deep Dive

What the VOMS-API Standard Will Define

S

APl Functions

Defines mandatory and
optional services such as
fatigue detection and
gesture recognition to
standardize system

capabilities.

S8

Data Model

Specifies standardized
structures for requests,
responses, and data

types like DriverStatus

and AlertEntry to ensure

consistent communication.

L

Coordinate System

Establishes a unified
spatial reference frame
to maintain consistency in
positioning and
movement data across

all systems.

O

Error Handling

Provides a common
framework for error
codes and messages to
facilitate robust and
clear communication of

issues.

-

Non-Functional
Requirements

Defines performance,
safety (ISO 26262), and
security (ISO 21434)
criteria to ensure reliable

and secure operation of
the VOMS-API.




® VOMS-API

A Simple, Standardized Interaction

Request: ADAS System to VOMS-API Response: VOMS to ADAS System
* Client sends a request to get driver status. *  VOMS responds with current driver status data.
* The request is simple and standardized for * Response is structured and consistent for easy
universal compatibility. parsing.
Example request: Example response:
{ | | {
"operation": "GetDriverStatus", "messageType": "DriverStatus",
} "payload":
{
"overallAttention": 0.85,
"alerts": []
}

}
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® Deep Dive

VOMS-QA: A Common Framework for Validation

Key Components of the VOMS-QA Framework

* QA Data Model Core: Defines a standardized structure

for capturing and organizing test results and metadata.

* Data Collection & Processing: Ensures consistent methods
for gathering test data from various sources and

processing it for analysis.

1 * Standardization enables objective performance
comparison and validation across different VOMS

solutions.

* The framework supports integration with test labs,

simulation environments, and certification processes.



® VOMS-QA Data Model

The Building Blocks of a Quality Report

Captures all details about a
specific test run, including
environment conditions,
equipment used, and the subject
involved, providing the context
for evaluation. (ASAM ODS)

Defines individual scenarios
within a test session, such as
'Driver distracted by phone', to
focus assessments on specific
occupant behaviors or system
responses. (ASAM ODYS)

VOMS Resulis

Contains the data reported by
the vehicle occupant monitoring
system under test, detailing
system detections, alerts, and

status information.

Performance Metrics

Quantifies system effectiveness
with metrics like accuracy,
latency, and false positive rates,
enabling clear, apples-to-apples

comparisons.



® Industry Impact

VOMS-API & VOMS-QA: Creating Value Across the Automotive Ecosystem

OEMs Tier 1 Suppliers /| VOMS
Providers
* Reduce integration costs with * Access a broader market with
standardized interfaces. interoperable systems.

* Gain flexibility to choose best-in- Lower effort spent on custom

class VOMS solutions. integrations.

* Achieve faster time-to-market for Benefit from clear performance

new vehicle features. targets to drive innovation.

The Entire Industry

Accelerate overall innovation
through shared standards.

Improve vehicle safety and

reliability consistently.

Simplify compliance with

regulatory requirements.



® Planning

Timing and effort plans

VOMS-API work packages

Project coordination / CCB

Feature list

Sensor list

List of vehicle types

Detection methods

API specification

Implementation support package
Documentation

Project Group and ASAM member | Public review

VOMS-QA work packages

Project coordination / CCB

Feature List

Conventions

Entitities

Data type and structures

QA Data model

Implementation support package
Documentation

Project Group and ASAM member | Public review
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Join us to develop
ASAM VOMS-API and VOMS-QA

standards!



® Conclusion

Questions & Discussion

Thank you for your attention!

Please share any questions or comments you have regarding the ASAM
VOMS-API and YOMS-QA standards proposal.

Abel GABOR
abel.gabor@robogaze.com




	Standardizing the Future of Vehicle Occupant Monitoring
	Standardizing the Future of Vehicle Occupant Monitoring Systems
	The Current VOMS Landscape: A Maze of Complexity
	Our Proposal: A Two-Pronged Solution
	An Overview of the Proposed Standards
	Different Purposes
	Complementary Roles: A Virtuous Cycle of Quality and Integration
	Slide Number 11
	VOMS-API: The Central Communication Hub
	What the VOMS-API Standard Will Define
	A Simple, Standardized Interaction
	Slide Number 15
	VOMS-QA: A Common Framework for Validation
	The Building Blocks of a Quality Report
	VOMS-API & VOMS-QA: Creating Value Across the Automotive Ecosystem
	Timing and effort plans
	Slide Number 20
	Questions & Discussion

